Forest gardens -new opportunities for urban children to understand and develop relationships with other organisms.
The children in the study presented a unidirectional perspective about the relationship between 23 themselves and the organisms, especially the insects, in the forest garden. Rather than asking what 24 these organisms can do for me/us, they pose the question: What can I/we do for the bugs/plants/ 25 bees? 26
The humanistic values, expressed by the children as a willingness to help other organisms (mostly 27 insects) are in line with the explicit aims of the former curriculum for Biology to "promote care and 28 respect for nature". We should note that these humanistic values are no longer explicitly stated in 29 the current curriculum. It is striking that the anthropocentric ecosystem services perspective 30
(introduced in the current curriculum from grade 4), is so rare in the data. The children seldom 31 mentioned the benefits for humans from insect pollination, even though this relationship is clearly 32 stated by the pedagogues together with humanistic values. 33
In observations, the children showed a great deal of curiosity for the natural environment 34 (naturalistic value) as well as joy and enthusiasm about participating in the different activities that 35 took place in the forest garden. Aesthetic values were expressed in relation to flowers, cones, 36 berries, a snail's shell etc. 37 designed to be easy to maintain with little input of resources and energy. While planning and 47 establishing a forest garden there is a need to adapt to specific local conditions. The ground must be 48 prepared in a way that makes best use of the available sunshine and water flowing through the area 49 and the plants should be chosen and located to promote mutual growth. This requires knowledge 50
and careful thought about the relationships between different kinds of plants, but also about the 51 relationships between plants and animals and human activities. Forest gardens thus offer learning 52 situations that contextualize this kind of interconnectedness. 53
Sustainable development depends on conservation and the development of ecosystem services 54 (Millennium Ecosystem Assessment, 2005) . This needs to be understood and acknowledged by the 55 world's decision-makers and citizens when making decisions about land use in urban as well as rural 56 areas. A number of studies discuss the significance of direct encounters with natural environments 57 for children's concern with and understanding of the natural world (Chawla, 1999 (Chawla, , 2009 ) and have 58 pointed to the risks of emotional alienation/estrangement from nature as a consequence of global 59 urbanization (Malone, 2007; Louv, 2008) . It has been suggested that the emotional relationship or 60 bonding with nature takes place before the age of 11-12 years old (Kellert, 2002; Sobel 2008 (Sandell and Öhman, 2010 ) to more or less wild, rural areas are used in some parts of the world as a 63 means to address these concerns about children's relationship to nature. However, many urban 64 children do not have access to these kind of encounters with nature. Blair (2009) has suggested 65 future research to report on creative means of maintaining school gardens over time and moving the 66 workload away from teachers. The need to travel to green and forested places may cause barriers of 67 transportation cost and travel time (Waite et al., 2015) . A forest garden may be more accessible than 68 forest schools/excursions and require less maintenance than a school garden. Thereby it may offer 69 new educational opportunities through its potential to combine aspects of education in the 70 classroom, school gardening and experiences of wilderness/cultivated landscapes. 71
There is a lack of research into the educational aspects of forest gardens. One reason for this might 72 be that most urban forest gardens, have only been established in recent years. There are reasons to 73 assume that forest gardens in urban areas respond to a variety of emotional, aesthetic, nutritional 74 and recreational needs, for instance through opportunities for citizens to collect and enjoy edible 75 plants. Participation in creating and maintaining forest gardens provides potential opportunities to 76 emotionally and intellectually experience, practice and process knowledge about the 77 interconnectedness and interactions between species, which in turn might increase the children's 78 capabilities to handle complexities; this is important when making decisions about land use, 79 particularly with regard to the conservation and development of ecosystem services. 'Ecosystem 80 services', as a perspective on ecological processes, is highlighted in the Biology curriculum in grades 81 4-9 in Sweden (Swedish National Agency of Education, 2011), intended to provide students with 82 insights into ecological processes. and moral perspectives", referred to as evaluative development (Kellert, 2002, p.120) . This is of 102 interest in our study, as experiential contact with the natural environment, especially for children 103 aged 6-10 years old, has been suggested to be necessary for the development of different values, 104
and consequently for normal maturation during childhood (Kellert, 2009) . 105
Notably for 10-16-year-olds, the ecosystem services-perspective, which reflects the utilitarian values 106 in Kellert's typology, is the only explicit perspective on nature expressed in the curriculum for 107
Biology. For younger students, 6-9-year-olds, the curriculum does not explicitly point out any 108 particular perspectives on nature that should frame learning about and in nature. 
Participants

169
Twenty-seven primary school students participating in the Forest garden project were asked to take 170 part in our study in 2012. The children, about an equal number of boys and girls, were seven to eight 171 years old and belonged to the same class. The recruitment area of the school has one of the lowest 172 average income levels in the region and high unemployment. About half of the inhabitants in the 173 area were born outside Sweden (Salonen, 2014) . Parents and children were informed in writing by 174 the researchers. Since most of the parents and children have a mother tongue/native language other 175 than Swedish, the class teacher also informed both children and parents orally about the purpose 176 and research conditions of the study. The parents were asked for permission to interview, record and 177 take photos of their child/children. The children were also informed by the researchers that their 178 participation was optional and that they had the right to withdraw from the study whenever they 179 liked. The participants were divided into four groups, each working with a particular mini-project 180 within the larger forest garden project. Each of these mini-projects was scheduled to run for three 181 years under the supervision of the pedagogues. The mini-projects are: the butterfly bed, the stone 182 wall and the dry meadow. In addition to these three mini-projects there are optional activities for the 183 children to choose from e. respectively. The total time of video recordings from the forest garden was ten minutes. 200
Photographs of the activities in the forest garden were also used in a second phase of data collection: 201 stimulated recall interviews (Stough, 2001 ). The stimulated recall interviews were carried out in 202
December 2013, three months after the children's third visit to the forest garden. In these interviews 203 the photos from the activities were used as reminders of what had happened in the forest garden. 204
The children were asked to comment on the situations in the photos. They were asked about what 205 they and their classmates were doing and for what purpose. The stimulated recall interviews were 206 conducted in focus groups in class rooms, which gave the participants opportunities to ask each 207 other questions, to remind each other of events and discuss them and to let the conversation take 208 new and unexpected turns (Kitzinger and Barbour 1999; Wibeck, 2010) . The focus groups were 209 identical to the mini-project groups. 210
Although each group of children (the Ants, the Beetles, the Butterflies and the Ladybugs) was mainly 211 involved in one of the mini-projects, all the children were familiar with what was going on in the 212 other projects as well since they were working in close proximity to each other. For this reason, the 213 groups were shown pictures from the other projects and asked to relate to them in the stimulated 214 recall interviews. 215
Data analysis 216
Data analysis was performed using a combination of qualitative and semi-quantitative methods. 217
Initially, the full body of data was subjected to qualitative content analysis (Patton, 2002) . Situations 218 where children in some way related, either verbally or bodily, to the natural environment in the 219 forest garden were identified in recordings and field notes and transcribed in Swedish. Recordings 220 from stimulated recall interviews were transcribed in their entirety and analysed similarly. Each mini-221 project or activity was analysed separately in order to identify differences between them. Excerpts 222 illustrating ideas of relationships and the values of nature (Kellert, 2002) were chosen for the article 223 and translated into English. Symbolic values were not analysed. 224
Secondly, the transcripts were analysed semi-quantitatively with respect to the occurrence of 225 descriptions involving different kinds of relationships between organisms, using pre-determined 226 categories to describe these relationships (see Table 1 ). The occurrence of a specific relationship was 227 interpreted as either absent (not mentioned by any child), rare (mentioned occasionally by one or 228 two children), common (mentioned several times by more than one child), or very common 229 (mentioned many times by two or more children). The occurrence of expressions that could be 230 described as belonging to any of the nine values of nature (Kellert, 2002) was analysed in a similar 231 way (Table 2) . 232
233
Results
234
The results obtained from the qualitative content analyses of the stimulated recall interviews, the 235 field notes and the recordings are presented for each of the mini-projects. For each mini-project data 236 from the observations in the forest garden are followed by data obtained when pictures relating to 237 that mini-project were shown during the stimulated recall interviews. Figures used to denote 238 children in excerpts do not identify specific individuals, but only distinguish individuals in a given 239 excerpt. In the later part of the section, the results from the semi-quantitative analysis of expressions 240 of relationships between organisms and values of nature are presented under respective headings. 241
The butterfly bed 242
The butterfly bed was prepared with the intention of supporting pollinating insects such as 243 butterflies and bees. 244
Observations from the butterfly bed 245
During the visit in March the pedagogue first had the children taste and smell dried violets (Viola sp.), 246 chamomile (Matricaria chamomilla) and marigolds (Calendula officinalis). She offered the children 247 herbal tea made from some of these plants and later took out a jar of honey and talked with the 248 children about how bees were involved in making it. As an introduction to the preparation of the 249 butterfly bed, the pedagogue asked the children about the butterflies' needs: 250 Pedagogue: We are going to make something that the butterflies like. What 251 do you think it could it be? 252
Child 1: Maybe we can build a butterfly house for them. 253
Pedagogue: I'll give you a little clue. Something which grows that the butterflies like; 254 something which grows all by itself. 255
Child 1: Maybe we could plant flowers. 256
As can be seen from this excerpt, when talking to the children the pedagogue emphasized their role 257 in helping the butterflies rather than the opposite perspective -the butterflies helping humans to 258 produce fruit through their pollinating activities. The child responded by expressing a wish to help 259 the butterflies by building a butterfly house. This wish was also expressed by another child working in 260 this mini-project. 261
Later during the day the pedagogue asked Child 1 to describe the mini-project to a passer-by: The wish to "tidy up and make it clean for the butterflies", was expressed on several occasions by 270 Child 1. 271
The children continued their work by drawing maps of how they wanted the butterfly bed to appear, 272 and made measurements and marked out a place for it in the field. They then planted seeds of 273 marigold and borage in pots and placed these in a greenhouse. 274
On the second visit to the forest garden, the children prepared the ground for the butterfly bed by 275 spreading newspapers and leaves to create favourable growing conditions, e. Japanese silver berries (Elaeagnus umbellata) and mushrooms. The children were looking out for 284 different insects, especially butterflies, and found larvae of Large White butterflies. While working on 285 the project the children also showed a great deal of curiosity about the surrounding environment, as 286 when on one occasion they thought they had found a bird's nest. 287
Stimulated recall from the butterfly bed 288
In two of the groups, even before any specific question was asked, the children's response to the 289 picture ( Figure 1 ) was that the flowers were beautiful. The children mentioned which flowers they 290 thought were the most beautiful. Some of the children described how they proceeded when 291 preparing the butterfly bed, how they first covered the ground with newspapers and later with straw. 292
They also described how they planted seeds which were contained in small paper bags. 293 294 Figure 1 . Photograph of the butterfly bed used during stimulated recall. 295
The children explained that the reason they planted the flowers was that bees, butterflies and 296 bumblebees would come and eat from them; one child also mentioned wasps. They said that 297 butterflies ate from the flowers (the children mentioned either sucking or eating by using the tongue 298 or proboscis). The children gave different answers about what the insects ate from the flowers: 299 nectar, pollen or "something yellow". A few children explained how insects took pollen from one 300 flower to another, which made the plants grow. An excerpt from the Bumblebees illustrates this: 301
Interviewer: Why do you think we planted flowers? 302
Child 1: Because when the bees come they should get…I don't remember what it's 303 called. 304
Child 2: When the flowers have grown, when they (the bees) want more…. nectar…. 305 they take pollen from these, they get it on themselves […] And when they go over they 306 shake it off. And then it comes on the plants and they grow. 307
In several of the groups the children said that they benefited from the butterfly bed because the 308 flowers were beautiful and because it gave us honey. One child in the Butterfly group said that 309 butterflies were important for us to get oxygen, to be able to breathe. Child 2: 'Cause if you kill all the animals you don't get oxygen. 319
As Child 2 did not give any further thoughts about the relationship between animals and oxygen 320 production, it was not explained in this interview why animals were necessary to provide us with 321 oxygen. 322
The stone wall 323
The purpose of building a stone wall in the forest garden is twofold: to enhance the growth of plants 324 that need heat and to create micro-environments for hibernating insects so that they could function 325 mainly as pollinators, but also as predators of aphids and other insects that might cause damage 326 when present in large numbers. Stones were placed in gabions (wire mesh baskets) together with 327 pieces of wood that act as a substrate in which the larvae develop. 328
Observations from the stone wall 329
On the first visit in March, the pedagogue started by asking the children (Beetles group) if they knew 330 about the purpose of the forest garden. The children said it was to take care of the insects and the 331 plants, to prevent them from being destroyed. They also said that plants needed to be taken care of 332 to grow and not wither. The pedagogue then told the children that the forest garden could provide 333 us with food such as apples and how insects help with plant pollination and thus help us in producing 334 apples, etc. 335
The pedagogue had the children touch a stone and feel the difference in temperature between the 336 sunlit and shaded sides. On which side would the children like to be, the pedagogue asked? The 337 discussion led on to the insects' needs and to the reasons for making the stone wall. By building the 338 wall the children would help the insects, the pedagogue said, and in addition plants needing heat 339 would thrive near the wall. The children took part in planning the stone wall by drawing maps and 340 taking measurements in the field. The map was named "A wall for plants and insects". For the 341 remaining time the pedagogue told the children about different insect groups and showed pictures 342 of bugs, true flies, beetles and hymenopterans (ants, solitary bees, communal bees and wasps). The 343 children immediately recognized the stink-bug, the namesake of their project. They started making 344 nests for solitary bees by drilling holes in pieces of wood. The other group of children involved in this 345 mini-project (the Ants) made nests for bumblebees from pots that they inserted in the ground. 346
The second visit in May started with a repetition of insect-plant relations and the purpose of the 347 stone wall. The children looked for insects and made drawings of bumblebees. They started the 348 construction of the wall by transporting stones to the gabion in a wheelbarrow. 349
The third visit in September started by recalling what had previously been done by the groups 350 (Beetles and Ants) in relation to the mini-project. The children in both groups remembered that they 351
were building a stone wall and that they had drawn a map. The children specifically said they had 352 made nests for bees and bumblebees. The children also remembered that on the previous visit they 353 had been carrying stones, seen bees and drawn pictures of them. One child said they had been 354 collaborating when they carried stones. Another child said they had been measuring distances (for 355 the construction of the wall) and playing on the ice of a small pond, referring to the first visit in 356
March. 357
When asked if they remembered why they had built the wall, one child said it was so that they would 358 not see the houses behind. Another child remembered that the wall contained small nests in which 359 animals could live. The pedagogue mentioned the role of the wall in stimulating plant growth and 360 this led to a discussion of the heat-preserving properties of the wall. The children were asked if they 361 remembered how it felt to touch a (sunlit) stone on their first visit to the forest garden. They said it 362 was a nice feeling but no child mentioned it was warm; one child instead referred to the moss that 363 was growing on the stone ("There was something on it"). The pedagogue reminded them that the 364 stone had been warm to touch, and continued asking who would benefit from a warm wall: 365
Pedagogue: And why do you think we want a warm wall? 366
Child: Because then the insects will think it's comfortable. 367
The children continued working on the wall. When the pedagogue asked them how to organize the 368 work in the best way, one child said "by collaborating", in line with what the pedagogues had 369 stressed earlier when talking to the children. One child repeated that they were going to "work 370 hard", a statement that had also been made by the pedagogue. 371
Stimulated recall from the stone wall 372
When shown the picture of the stone wall under construction (Figure 2 ) during the stimulated recall, 373 some of the children who had been directly involved in the project described vividly how many 374 stones they had carted and how the wheelbarrow had overturned on one occasion -their gestures 375 and mimics of this and similar situations showed their joy and enthusiasm at the memories of 376 working on the stone wall. 377 To summarize, the children involved in this mini-project described it as a joyful activity and put 407 emphasis on what they had been doing physically. They, as well as the other children, regarded the 408 construction of the stone wall first and foremost as help for the insects and not as beneficial to the 409 forest garden as a whole. 410
The dry meadow 411 A dry meadow was created in the forest garden to host plants adapted to low-nutrient soils and dry 412 conditions. Such plants attract a number of insects that can act as important pollinators in the forest 413 garden. 414
Observations from the dry meadow 415
On the first visit an instructor was talking with the children about the importance of insects and their 416 interaction with plants and how the meadow could be constructed. The children started preparing 417 the dry meadow by first covering the ground with newspapers to prevent the growth of weeds, then 418 putting sand on top. Some plants adapted for dry conditions were planted in the sandy area but most 419 of the area was left uncovered. The work continued on the second and third visits with the aim of 420 expanding the area of the dry meadow and at the same time creating a pathway through the dry 421 sandy area. The children pruned small bushes with secateurs to make it possible to flatten 422 newspapers on the larger area. The children were very eager to work physically and to use the 423 secateurs. Their eagerness to work and do pruning were expressed in various different ways. The 424 most hardworking trimmer repeated, while struggling with a small birch plant, about 30 centimetres 425 high: 426 -I will kill you! 427
This child worked very seriously and showed appreciation when he was given a pair of gardening 428 gloves. The gloves reminded him of an important event in his life when he and his father and 429 uncles/cousins had built a house, "a real house", he said. 430
The children got spades and buckets to move the excess sand that was produced while digging 431 pathways in the sandy area created during the first visit. The children were asked to discuss how the 432 pathways were going to be designed through the dry area. The children suggested straight lines while 433 the pedagogues preferred a curved, organic design. The pedagogues argued that it would be much 434 easier to reach the plants with the curved design and the children seemed, after some arguing, 435 reluctantly convinced. At the beginning of the construction work they had some difficulties in 436 cooperating. They wanted to keep the buckets for themselves to carry, but as they got tired they 437 started to ask others to help. After a while they carried the buckets in pairs and the work became 438 smoother. 439
Stimulated recall from the dry meadow 440
When shown the pictures from the dry meadow ( Figure 3 ) the children said that they were making a 441 road or a path. One child said the path was to avoid treading on the plants. Each group of children went for a walk with a pedagogue in the forest garden with the main aim of 458 looking for flowers with insects on them. A few children in one of the groups had encounters with 459 stinging nettles (Urtica dioica): "I don't even want to be close to nettles", one child said. "Neither do 460 I", another child responded. 461 A couple of children started talking about a grass snake (Natrix natrix) that they had observed in the 462 forest garden on the visit in May. One child mentioned that their teacher had almost fainted when 463 she saw it. On the contrary, none of the children involved expressed awe in relation to this 464 experience. 465
Upon approaching a bush of silver berries the children knew they should pick the red, ripe berries: 466 "Look, in there, the red ones are ripe"; "the red ones taste really good". The pedagogue had the 467 children taste unripe berries as well; the children found these sour, one child still wanted to try 468 tasting twice. The children were also curious to taste Aronia berries (Aronia sp.): "You get a dry 469 feeling in the mouth", one child said. 470
471
Stimulated recall from berries and berry picking 472
The The berries seem to have made a big impression on the children. Children in all five groups first 480 related to jam which they had made from the berries during their third visit to the forest garden. 481
Many of the children expressed joy in relation to picking berries, despite the fact that several of them 482 also said that they didn't like the taste of the silver berries. 483
The interviewer raised the question of how berries develop. In all four groups the children said that 484 to obtain berries a seed or kernel has to be planted in the soil. One child stressed the importance of 485 cleaning the kernel before planting it, to avoid the berry becoming infected with bacteria. Several 486 children said that the seed grew to a bush or tree from which new berries would grow. In addition to 487 soil, water was needed for the bush to grow. The need for sunlight was also mentioned in two of the 488 groups. 489
The importance of the flower in the production of berries seemed unclear to the children. The involvement of insects in the production of berries was not mentioned by any child. Prompted by 497 a leading question, one child mentioned that insects transfer something (pollen wasn't mentioned) 498 to plants that makes plants grow, but was referring to the growth of plants rather than the 499 development of fruits from flowers. 500
Summary of results
501
Relationships between organisms 502 Relationships between different organisms described by the children and their occurrence in relation 503
to the different mini-projects are summarized below (Table 1) . Relationships rarely included more 504 than two organisms. The most common relationships described were between animals (excluding 505 humans) and plants, between humans and animals, and between humans and plants. The animals 506 mentioned were with a few exceptions insects. Relationships between different animals were very 507 rare. In relationships between humans and animals the direction of the relationship was almost 508 exclusively directed from human to animal. (Table 1) . 509
The specific mini-projects in the forest garden had a great influence on the type of relationships that 510 were described by the children. For example, relationships between humans and animals were 511 common in relation to the stone wall and butterfly bed but absent elsewhere, and only human-to-512 plant relationships were described in relation to the dry meadow (Table 1 ). There were also many 513 differences between observations and stimulated recall interviews; e.g. in relation to the butterfly 514 bed, descriptions of animal-to-plant and plant-to-human relationships were common in interviews 515 but absent during observations (Table 1) . 516 517 
Discussion
542
The values of nature that were most commonly expressed by the children were scientific, humanistic, 543 aesthetic and naturalistic values ( rapidly between six and 12 years of age (we chose not to analyse the expression of symbolic values, 557 however). 558
As the scientific value, Kellert (2002) refers to the ability to empirically and systematically study and 559 understand nature. He suggests that the development of this ability is advantageous for the 560 development of cognitive capabilities such as intellect, problem-solving and critical thinking, as well 561 as for the development of respect for and appreciation of nature. Several studies have supported the 562 view that contact with nature promotes cognitive development in children (Faber Taylor and Kuo,  563 2006). The mini-projects differed considerably in respect to what relationships (Table 1 ) and values of 564 nature (Table 2 ) they promoted the children to describe. The dry meadow held an exceptional 565 position in that fewer descriptions and expressions were observed there than in the other places, 566
and that children responded less about who could benefit from this mini-project and why in the 567 interviews. The main activity during the dry meadow project was the physically demanding work to 568 prune and to cover the vegetation with newspapers and sand. The link between this and the benefit 569 for insects of a future dry meadow may have been difficult for the children to perceive, despite the 570 pedagogues initial explanations. The more direct and straight forward link between building a home 571 for insects in the form of a stone wall and the benefits for insects was easier for the children to 572 perceive and talk about. This shows the importance of activity and context to what understanding of 573 relationships and values of nature they promote. 574
In the present study, scientific expressions indicating cognitive knowledge of ecological relationships 575 were observed during the actual activities in the forest garden as well as during the stimulated recall 576 interviews (Table 2 ). In general, expressions of this type were most common as responses to 577 questions posed to the children. The children's expressions and explanations of relationships 578 between organisms in the forest garden usually involved no more than two organisms, or types of 579 organisms (Table 1) . 580
Descriptions of relationships involving two or more animals (excluding humans), or types of animals, 581
were very rare. One of the rare examples included spiders eating insects (Table 1 ). The scarcity of this 582 kind of description indicates that the situations did not prompt discussions about feeding 583 relationships or symbiotic relationships in general, between animals in the forest garden. 584
Descriptions of relationships between insects and plants were common during stimulated recall 585 interviews in relation to the butterfly bed. These usually described the unidirectional relationship 586
between an insect and a plant, although there were examples of relationships directed both from 587 plants towards insects and vice versa (Table 1) . Examples included children's descriptions of a 588 butterfly eating from plants using its proboscis, and phrases like "insects are helping plants to grow". 589
The focus the pedagogues put on how insects assist in pollination as well as the children's 590 preparations in school prior to the visits to the forest garden, may explain why descriptions involving 591 insects and plants were frequent during stimulated recall interviews. 592
Descriptions about relationships between humans and another type of organism were common in 593 relation to the butterfly bed and stone wall ( Table 1) . As with the relationships between animals and 594 plants these were most frequently described as taking place only in one direction. It is noteworthy, 595
however, that relationships involving humans and other animals were described almost exclusively as 596 directed from human to animal (Table 1) . Relationships between humans and plants were directed 597 both from human to plant and vice versa: a seed placed in the ground by a human would grow into a 598 plant; a tree in the forest garden would provide fruit that could be eaten by humans; flowers would 599 provide honey to humans (insects not specifically mentioned). The latter two examples reflect 600 utilitarian values (Kellert, 2002) , but expressions of such values were relatively uncommon except in 601 relation to berry picking (Table 2 ; discussed in more detail below in relation to ecosystem services). 602
Although the pedagogues frequently talked about how the insects could help the children by 603 increasing the production of berries and fruit, they even more strongly emphasized how the children 604 could help other organisms in their mini-projects. This was also amplified by the activities in the mini-605 projects that were designed to help the insects. The harvesting of berries and fruit was not part of a 606 mini-project and the importance of insects for a good harvest never became as obvious and 607 completely connected to the children's own work as the activities in which they were helping the 608 insects in the forest garden. 609
More complex relationships between organisms were rarely observed in the children's descriptions. 610
The relatively low level of complexity was exemplified by the fact that the descriptions of 611 relationships were usually unidirectional at a given time and involved no more than two organisms or 612 type of organisms. Occasionally, descriptions of relationships included more than two organisms, 613 such as when a child said that the reason they were building the stone wall was "So that no spider 614 will come and eat them", referring to the insects hiding from spiders inside the stone wall. In this 615 case the relationship involved the children themselves (who built the wall), the insects and the 616 spider. We do not find support in the data for children's understanding of humans' dependence on 617 insects, except in two cases in relation to the butterfly bed: one child proposed that insects were 618 important "so that we can live" and another child claimed that killing all animals would deprive us of 619 oxygen. Whether these explanations were limited by the children's language, stage of maturity or the 620 learning situation is still an open question. 621
Together with the observation that the children almost always described a relationship between a 622 human and an animal from the direction of the human towards the animal, the most prominent 623 feature of the children's descriptions of the relationships was how they cared for the organisms in 624 the forest garden, not least the insects. Statements of the type "we care about the insects" and 625 explanations of why they built the stone wall ("Because the insects will think it's comfortable") were 626 common and illustrate the emotional bonding with nature that Kellert (2002) classifies as the 627 humanistic value of nature (Table 2 ). This value is suggested as being instrumental in the 628 development of capacities for receiving and giving affection, forming intimate and companionable 629 bonds, as well as expressing trust and cooperation (Kellert, 2009 and unfamiliar animals such as the different insects. They called them their "pets" and talked about 633 taking care of the insects. When they said, for instance, how they wished to "tidy up and make it 634 clean for the butterflies" and plant beautiful flowers like a garden for them, the children showed 635 signs of identification with the butterflies. Similar signs of identification were observed in relation to 636 the stone wall for insects. Through such identification with animals, people can achieve "a sense of 637 belonging" (p. 117). According to Shepard (1996, p. 4) by identifying with animals "the child discovers 638 a common ground with other beings despite external differences between himself and them." 639 Aesthetic values were commonly expressed by the children in relation to the flowers, shells, berries, 640 etc., that the children encountered in the forest garden. During the stimulated recall interview they 641 responded to the pictures of the flower bed by showing appreciation for the beauty of the flowers 642 (Table 2) . These results are consistent with research about primary school children's relationships to 643 plants in Finland where girls especially found the beauty and joy of plants important (Laaksoharju 644 and Rappe, 2010). According to Kellert (2009) the ability to experience the aesthetic values of nature 645 "can enhance people's capacities for curiosity, imagination and creativity, as well as their ability to 646 recognize order, harmony, symmetry and balance". The children's interest in the grass snake they 647 had seen, a bird's nest, spiders and unfamiliar berries of various colours are examples of the 648 children's curiosity about the natural world (naturalistic values, Table 2 ), also thought to be of great 649 importance for the development of the imagination and creativity, as well as self-confidence, self-650 esteem and peace of mind (Kellert, 2002) . In contrast to the situation in the forest garden, 651 expressions of naturalistic values were not observed during the stimulated recall interviews, 652
indicating that the interview did not stimulate curiosity about the natural world in the children. 653
In contrast, there were very few negativistic descriptions, i.e. manifestations of avoidance, aversion 654 or anxiety in relation to the forest garden. A few children, however, expressed awe in relation to 655 stinging nettles. Similarly, expressions of dominionistic values were only observed on a few 656 occasions, in the group of children who were working on the dry meadow (Table 2) . Here, a few 657 children expressed the importance of suppressing the growth of plants by putting newspapers on top 658 of them; one boy emphatically stated his command over the tiny birch plant which he subsequently 659 cut down, so that he could cover the ground with newspapers and sand. Examples of moralistic 660 values were also scarce, but were observed in a few cases when the children repeated what the 661 pedagogues had told them, that they must not tread on the plants. The forest garden probably also 662 contributed to the children's language development (symbolic values), but the method used in this 663 study did not provide any data for conclusions in this regard (Table 2) . A longer term study 664 specifically investigating children's use of a terminology associated with the forest garden may 665 answer this question. 666
Although the pedagogues repeatedly talked to the children about humans' dependence on other 667 organisms, such as pollinating insects for fruit production in the forest garden (utilitarian values), 668 they also strongly emphasized the insects' dependence on help and assistance from the children 669
(humanistic values). During the actual physical activities undertaken by the children in the 670 miniprojects, the pedagogues frequently engaged in these latter kinds of talk and actions that were 671 aligned with humanistic values. We suggest that these actions by the pedagogues played a part in 672 influencing the children's expressions since it was these humanistic values that the children mainly 673 referred to. A reason why the children rarely mention the utilitarian perspective may be that this 674 perspective often demands reasoning that is more complex and highly sequential (e.g. flower bed -675 insects -pollination -fruit -humans, instead of just humans -flower bed -insects). There may also 676 be emotional components involved in the children's strong emphasis on humanistic values as 677 indicated by the children's appreciation and joy in their helping role and seemed content with how 678 the unidirectional relationship was constituted in the situations they experienced. However, this 679 perception of unidirectional ecological relationships, based on humanistic values, taken alone, might 680 be considered weak as a basis for developing awareness of sustainability, since there is no evidence 681 that "caring for individual animals translates to individual species, any more than we know that 682 caring for an individual human leads to caring for humanity" (Vining, 2003 
